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1 .Title of Invention 

material for medicine , hygiene 



2.Claim (s ) 



In molded article which consists of polyamide , polyester or 
polyester resin composition rear Castanea crenata Sieb. et 
Zucc. Ro nitrile resin whichpossesses acidic group of 3 X 
10-4gram equivalents /gram or more, material . for medicine , 
hygiene whichconsists of improvement molded article which 
it substitutes contains of 3.0 X 10-5mole /gram or more 
quaternary nitrogen compound which possesses antimicrobial 



3. Detailed Description of Invention 

this invention regards material for medicine , hygiene which 
possesses antibacterial action which has durability . 

Until recently, product which consists of synthetic fiber or 
film wasnot a antimicrobial , was made inadequate as 
medicine and material for the hygiene . 

As for these inventors , you paid attention to these problem , 
you succeeded ingranting these characteristics result of 
diligent investigation , by improving synthetic fiber or 
synthetic film . 

Namely as for essence of this invention , in molded article 
which consists of polyamide , polyester or polyester resin 
composition rear Castanea crenata Sieb. et Zucc. Ro nitrile 
resin which possesses acidic group of 3 X 10-4gram 
equivalents /gram or more.there is a material for medicine , 
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hygiene which consists of improvement molded article which 
it substitutes contains of 3.0 X 1 0-5gram equivalents /gram or 
more quaternary nitrogen compound whichpossesses 
antimicrobial . 

Being something where this invention for first time, applies 
molded article which consists of synthetic fiber or synthetic 
film to medicine , hygiene application by adopting the 
configuration which catches, acquires, It is something which 
offers those which possess feature thatbeing something which 
possesses resistance which quite is superior thatit includes 
microbe and vis-a-vis propagation of fungi , itpossesses 
resistance to laundering of extent which was not seen in 
conventional medicine *hygiene product atsame time at point 
of retention of resistance , acquires. Therefore as for article of 
this invention at each time it washes it is not necessary 
disinfection to do and it is something which possesses benefit 
whichquite can be used efficiently. 

polyamide as it is called in this invention for example nylon 
6 , nylon 6 *6, nylon 6 *10or other conventional polyamide 
polymer and furthermorecopolymerizing diamine other or 
dicarboxylic acid component in this, with copolymer which 
becomes, it is a polymer which possesses film forming 
property or fiber forming ability . 

Tn addition, polyester polyethylene terephthalate layer rate , 
polybutylene terephthalate-based resin rate or other 
conventional polyester polymer and furthermore 
copolymerizing theother dicarboxylic acid or glycol 
component in this, with copolymer which becomes, itmeans 
that description above in same way it possesses film or fiber 
formability . Tn addition, in case of polyacrylonitrile it is 
something which possesses the fiber forming ability with 
above-mentioned similar conventional polyacrylonitrile 
polymer and copolymer whichmakes polyacrylonitrile main. 

Regarding to this invention, those which introduce acidic 
group of preferably 5.5x1 0-4gram equivalents /gram of 3 X 
10- 4gram equivalents /gram or more into above-mentioned 
polymer are applied, carboxylic acid and sulfonic acid are 
desirable in point of substitution reaction treatmentof 
quaternary nitrogen compound after as this acidic group . 



You can list unsaturated aliphatic polybasic carboxylic acid 
etc such as acrylic acid , methacrylic acid and these derivative 
and itaconic acid , butene tricarboxylic acid as the for 
example carboxylic acid group , you can list styrene sulfonic 
acid , sodium 2-acrylamide-2-methylpropane sulfonate 2- 
methyl- propane sulfonic acid , sodium 
2-acrylamide-2-methylpropane sulfonate 2- phenyl - ethane 
sulfonic acid , allyl sulfonic acid and these derivative etc in 
addition as the sulfonic acid group , if, but in a word a 



Following way it can introduce this acidic group into 
above-mentioned polymer with compound . 
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compound which contains carboxylic acid group or sulfonic 
acid group which possesses radically polymerizable 
functional group it should have been. 

In addition, in above-mentioned other things in case of 
polyamide or polyester , there is not an inconvenience even 
with above-mentioned acid group-containing compound 
which possesses functional group , for example amino group , 
carboxyl group , hydroxy group which it can copolymerize 
with these polymer . 

It copolymerizes time of this acidic group introduction to 
polymerization step ofabove-mentioned polymer , or or 
outside blends with molding step of the said polymer , graft 
polymerization such as makes molded article to be, to this 
invention regarding, it is good whichever. 

But, it is desirable in physical property of molded article and 
point of the ease of production with quantitative scale graft 
polymerization to make molded article . 

As this graft polymerization method , activating making use 
of irradiation , ozone oxidation , peroxide or other initiator , it 
is possible tobe a known method which graph * polymerizes 
aforementioned monomer . 

In addition, as for polyacrylonitrile fiber to other than 
above-mentioned method , it can be able to apply nitrile group 
to carboxyl group by thermal processing doing with 
concentrated aqueous alkali solution . 

Anyway, even when doing, when quantity of acidic group 
which in the molded article it introduces or contains, or, per 
molded article is under 3X10- 4gram equivalents /gram , 
doingsubstitution treatment with basic nitrogen compound 
which possesses antimicrobial afterwards, it cannot grant 
sufficient antimicrobial performance which it makes objective 
ofinvention. 

If it is something which possesses antimicrobial , mold 
resistance with quaternary nitrogen compound whichconsists 
of hydrocarbon group which combines hydrocarbon group 
and these bases which configuration do heterocycle of 
nitrogen of saturated or unsaturated aliphatic hydrocarbon 
group or aromatic hydrocarbon group , or the said nitrogen 
compound as quaternary nitrogen compound which possesses 
antimicrobial which is substituted inthis acidic group , it can 
apply, but Even among them quaternary nitrogen compound 
where total number of carbon atoms of above-mentioned 
hydrocarbon group is 10 or more preferably 1 5 or more is 
superior in said performance . 

There is a quaternary ammonium salt group or its salt which 
is shown with below-mentioned General Formula as the 
representative example of quaternary nitrogen compound of 
this invention . 
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General Formula 



cz-e ri~r4 itmtym&^j.mzmm 

3,R4 t< R5 Vmfr£*l%Xl£(Dm&£t& 0 



R1-R4 when with hydrocarbon group , it possesses 
heterocycle which simplyincludes nitrogen , R3, R4 of 
above-mentioned General Formula being the R5, takes 
structure of next formula which is displayed here. 



o 



zc-e R5 itmmm 2 &±#£L<ii 5 \>±±.<»m. 
^K*s-efoy,R5 teSK ri~r4 (omit* 

m^±mtymm<DjkmWi(Dmm 10 m 

±.if#lc 15 Jil±A<»*L<.X \ti\Uf^K 

p^-r K. -tz^ ■ v>^;u ■ -^>v;u ■ 7^-0 
a ■ $ □ f\ -t^u ■ t° u v-^ a ■ $ □ ^-r K 

R1~R4,R5 £flt*»a>85fn# 10 &±#*L< 
I* 15 y±T?fc-i>*BHT:\ SESSlLfctO&S 

l\, LfrU^Pv^-HJ>7^- 71/^-0 A'? 
A< 1 0 *iS© it £• % f* fit St4 fc£ « t © -efe y , 

#«n?ffllvCt «fc<» 2 fIliL±£{4ffflLT& 

U;i^J*fl*4*lf::*fU3. OxlO-5 ^7AS1/^ 
^Ajy±»*L<l* 10 x 10-4 ^7A^M7A 
Jil±M^$#-i>c 3.0x10-5 ^Ail/^Atl 

fflZ&tt5--f*tttimL<*-£tz 1.0X10-5 =E 

icilU -t*LJ^±©taS141SI©lRl±ttSli1#-Cf 



Here as for R5 with hydrocarbon group of carbon number 2 or 
more preferably 5 or greater , as for R5 furthermore it is good 
even with structure which includes hydrocarbon group of 
R1-R4. In each case sum of carbon number of all 
hydrocarbon group 10 or more , especially 15 or more is 
desirable, X shows halogen particularly preferably chlorine , 
bromine . 

lauryl *dimethyl *benzyl *ammonium chloride , cetyl 
*dimethyl *benzyl *ammonium bromide , stearyl *trimethyl 
*ammonium *chloride , cetyl *pyridinium *chloride etc fact 
that finishes to be able is listed as embodiment of compound 
which is shown with this General Formula . Thing or X which 
in range where R1-R4, R5 of theabove-mentioned compound 
sum of carbon number is of course 10 or more preferably 15 
ormore, appropriately is substituted bromo or as for those 
whichthat in opposite direction are substituted especially 
beingeffective it is not necessary to say from chromium . But, 
as though hexyl *trimethyl *ammonium chloride or other sum 
of carbon number of hydrocarbon group as for compound 
under 1 0 being something which is inferior to antimicrobial , 
isnot suitable in this invention . 

It is possible to use basic nitrogen compound which possesses 
these antimicrobial with the alone , in addition jointly using 2 
kinds or more , to use it is possible. Furthermore, above 
preferably 10X 10-4gram equivalents /gram of 3.0 X 
1 0-5gram equivalents /gram or more it substitutes the basic 
nitrogen compound which possesses these antimicrobial , 
vis-a-vis polyamide or polyester , polyacrylonitrile molded 
article which contains aforementioned acidic group . 3.0 Case 
it is below x 1 0-5gram equivalents /gram , it is difficult to 
grant thesatisfactory antimicrobial performance which is a 
objective of this invention in addition exceedingl .0 X 
10-5mole /gram , substituting, antimicrobial performance 
reaches to equilibrium , cannot expectimprovement of 
antimicrobial performance above that, material for medicine , 
hygiene of this invention as description above it ispossible to 
be something which configuration is done with molded article 
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s antimicrobial , but in this it is possible 
to apply in formof blend ones other cotton and such as 
synthetic resin molded article . As though for example 
adhesive plaster , cut tape or other medical tape , gauze , 
bandage , * it is as example of this material type, and 
thediaper and feminine hygiene goods or other , application 
which directly contacts skin and afflicted part is main 
component , but it is not necessary to limit in this. 

As for material for medicine , hygiene of this invention being 
something whichquite possesses high antimicrobial , when it 
compares with gauze whichconsists of for example 
conventional nylon staple spun yarn , In after practical 1 day 
it is something which is markeddifference that as for culture 
microbe (E. coli , Staphylococcus or other bacterium ) of 
usually it can recognize the bacterium 40,000 /cm 2 in 
above-mentioned gauze of nylon the gauze of this invention 0 
vis-a-vis being, deviant shape gives out, odor . 

Below this invention is explained furthermore with Working 
Example . 

Working Example 1, Comparative Example 1 , 2 

carboxyl group 5 xl0-2gram equivalents /gram *fiber was 
introduced by graph * polymerizing the acrylic acid , 6 -nylon 
fiber tape plain weave which consists of (3 dX 88mm ), lauryl 
♦dimethyl * [benshiru ] * the ammonium *chloride 20 
weight% (matter being treated per weight % ) did 95 
*x20min , heat treatment in aqueous solution which becomes 
ratio 1 :50 which is included did substitution treatment. As for 
this 3.3 X 

(sub ) 10 - lauryl *dimethyl * of 4 mole /gram [benji ] 



Z0t(D(DtilMm JISZ-2911 'Ml^MM^L 



It understood from weight change that it is substituted with 
jpl 1 *ammonium *chloride . 



This antimicrobial was measured due t< 
Result was sort of next table . 



JIS Z -291 1 method. 











Q 


5 


1 0 


0 






* % m n 


5* 




5 


3 


3 


3 


j± & m 1 

it e M 2 


3 

5 




1 


2 







fe(fe.bbi£# | Ji:L'£\ BH43££3fALTI^&IV S Furthermore tape plain weave which does not introduce acidic 

1£(D 6 — -)-'luyfrt>tj.%>7 L — ^tt^Jt^JzbSt group as Comparative Example ,consists of conventional 6- 
M 1). ^.k>(DKU 100%frt>&£>T— ^tK^Fffi nylon (Comparative Example 1 ), tape plain weave 
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ttmmmmt jis-z29h om^m- 



2: 

m^mt^mmcD 1/3 jut. 



*t4&£iW(ft£5lfM1*))2g/L frfcfcaSfc 
40°C x 20 »|Hl^»*1±T3tJf t- 



mmm i,tmm 3 

ggffifl] 1 tftfflz. 1.4x10- 
K£«ft(3dx54mm)frbfc<&**-- tf««jS. 

-rK^5g/L^^TU-57K;§;S*l^mb^ l :5 

0 izt^^iz 95 o c*^ai»saa. 30 

^■TI^— OA-^P^MKA^.l T? xlO-4 ^ 
;i^7A(«ffl3tt<7>S*f=»L.)1ISIS;h.-a* 
fco ^*iSHJ6«ll 1 JIS-Z-291 1 



HffitflJ 3 

ffifc<7>7KUl*^Sil8li(1.5dx44nim)65%, 
*fi 35%fr£>&&#— tfST^WUftl-T^ 
7ha»U7K'JX^T-JH=>SU4.2xlO-2 ^ 

;ix--7> ; E-^A-^P7l'KT:\ HJfe^J 1 iris]** 
T.±;ix7is>v;ix*^«ALTL^d:LN*3|J£{5i] 



(Comparative Example 2 ) which consists of natural cotton 
100% itshowed also antimicrobial of those which in same 
way as this working example itsubstituted treated with basic 
nitrogen compound . Decision of *mold resistance was based 
on criteria ofJIS -Z2911. 



In addition laundry one time , 40 *X 20min operating making 
use of the cleaning liquid which consists of 2 g/1 with 
domestic laundering machine , commercial neutral detergent 
Zabu (Kao Corporation (DB 69-053-5703 ) soap Ltd. ), it 
meansfact that it washes. 



In order gauze weave which in same way as Working 
Example 1 , 1 .4 X 1 0-3gram equivalents /gram fiber 
introduced carboxyl group , consists of polyamide fiber (3 
dx54mm ), cetyl *dimethyl *benzyl *ammonium *bromide 5 
g/1 in aqueous solution which is included ratio 1 : to become 
50, 95 * to after elevated temperature , 30 min it treated. As 
for this, cetyl *dimethyl *benzyl *ammonium *bromide , 
xl0-4mole /gram (In weight of matter being treated 
confronting) was substituted with 3. 1 . This in same way as 
Working Example 1 , when antimicrobial was inspected on 
thebasis of JIS -Z-291 1, satisfactory performance which is 
superior in the resistance to laundering was granted, (this 
working example ). 

Furthermore as reference, in place of cetyl *dimethyl *benzyl 
♦ammonium *bromide in this working example , ittreated 
making use of octyl *pyridinium *bromide (Comparative 
Example 3 ), but it could not grant thesatisfactory 
antimicrobial like this working example . 



conventional polyester fiber (1.5 dx44mm ) 65%, gauze 
which consists of cotton 35% graft wasimproved with acrylic 
acid , carboxyl group of 4.2 X 1 0-2gram equivalents /gram 
*fiber was introducedvis-a-vis polyester . Next, this, with 
dimethyl *benzyl *ammonium *chloride , it treated in same 
way as Working Example l,drew up medical gauze . 

This was material which has antimicrobial which is superior 
in sameway as Working Example 1 in resistance to 
laundering . Furthermore gauze which is similar to this 



3: 

It cannot recognize growth of mycelia . 
2: 

mycelia growth 1/3 or less . of entire surface area 
1; 

Growth of mycelia exceeds 1/3 of entire surface area . 



Working Example 2 , Comparative Example 3 



Working Example 3 
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il*<D7K , J7''i7 l J-/U— K'J^U^«ft*t3d x 76mm 
frb£M> 48 S¥**<D«i»*S, E;Hffl<D£l 
£i::«y±if»;b^5S$£*iMba i J'!>A 20 
g/L fre>&3*»>ftl::S3tU JnJRSiSU 95°c 
v 30 #|HL fti^Uio 3fel::*3fcSL 
h l Jp t; 3 1 ;U-T> ; E- r t'A-5 r P^'f ISMS 
trtc^JU 20 MJt d /ol-S**9l^A/^=7X5SjS 
r£l^;iU Jni»£Jg£fTl\ 95°Ct? 30 #|HL Sfc 



#f<FfcHf?IA SUfcitett 
Drawings 



working example which does notintroduce carboxyl group as 
comparison, was treated with dimethyl *benzyl *ammonium 
*chloride , butthose where resistance to laundering is inferior. 

Working Example 3 

To weave spun yarn of No.48 hand single fiber which consists 
of conventional polyacrylonitrile fiber 3dX 76mm , in 
bandage of medical , it soaked this bandage in aqueous 
solution which consists of potassium hydroxide 20g/l , 
elevated temperature did, 95 * with did 30 min , treatments. In 
order next after water wash , lauryl *trimethyl *ammonium 
*bromide , to become 20 weight % vis-a-vis matter being 
treated , it soaked in aqueous solution which is included did 
elevated temperature , 95* with did 30 min , thermal 
processing . 

This was bandage which is superior in quite antimicrobial . 
patent applicant Toray Industries Inc. (DB 69-053-5422 ) 
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